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Internal Combustion Piston Engine with Automatic 
Adjustment of the Piston Stroke for Current Operating 

Requirements 

With a Simultaneous Adjustment of the Compression Ratio 

The torque curve delivered in conventional internal combustion 
piston engines does not generally correspond with the 
operating requirements. 

Performances N are listed in figure 1, above engine speed n 
(curve A - for example, desired engine output for road or rail 
vehicles, curve B - output of conventional piston engines) . 

Torque M (curve D) qualitatively desired for the operation of 
road and rail vehicles (curve C) and delivered by conventional 
piston engines are illustrated in a diagram in figure 2 
relative to engine speed n. 



Curve A in figure 1 states that the maximum performance should 
be available consistently over a possibly large operating 
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range. A hyperbolic curve results for desired curve C in 
figure 2 according to formula M = const. N/n. Curve C in 
figure 2 is frequently under the description "Traction 
Hyperbola" . Since the characteristic curve delivered by the 
conventional piston engine flows basically different than this 
hyperbola (refer to curve B in figure 1 and D in figure 2) , 
adjusting devices in the form of mechanically shifted or 
automatic mult i -gear transmissions must be installed. These 
adjusting devices approximate the torque-rotational speed 
characteristic determined by the internal combustion engine to 
the desired curve (refer to curve A in figure 1 and C in 
figure 2) . The torque -rotational speed curve for a 
conventional internal combustion engine with a four-speed 
transmission is illustrated in figure 3 together with the 
traction hyperbola. The thin drawn lines each apply to the 
entire rotational speed range of the engine at individual gear 
levels; the thick line marks the forward motion of torque and 
rotational speed when using all four gears. The curve achieved 
with the transmission shows points of discontinuity at the 
shift points which, in reality, result in a reduced efficiency 
factor and increased wear. In addition, a complete coverage of 
the curve cannot be achieved with the traction hyperbola even 
at a greater gear number. The transmission must also account 
for incredible effort for space and building expenditures. 

The present invention achieves the desired curve of the torque 
and / or maintains capacity above the main rotational speed 
range without requiring the provision of a conventional 
mechanically shifting or automatic transmission. Conventional 
measures are also applied to modify piston stroke s and 

compression ratio 6 . 
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The invention provides adjusting possibilities for the length 
of the piston stroke as well as for the adjustment of the 
compression ratio, and both devices are influenced by the 
speed of the drive shaft of the engine by an adjusting device 
so that the compression ratio is maintained or changed at the 
stroke, according to any definable reference at a change of 
the piston stroke. 

The invention is based on the fact that the torque is directly 
proportional to piston stroke s, at a consistent average 
indicated pressure pi in the cylinders, s ~ n and, for 
example, the equation s x n = const, for the desired curve of 
the main vehicle engine therefore applies. 

It most applications, it is logical to maintain compression 

ratio £ / which is defined as the ratio of the smallest to the 

largest cylinder space above the piston, constant so that a 
consistent average pressure, and therefore consistent ratios, 
may be achieved during combustion at a constant adjusted fuel 
supply. 



Both tasks may be jointly solved in an elegant manner in the 
swash-plate engine. 



For example, an adjustment movement of a conventional cylinder 
head piston is connected with a revolution-related adjustment 
of the pitch of the swash plate on which the connecting rods 
of the pistons are linked in stable or rotating cylinders and 
are moved back and forth. 
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Another solution that may be realized which is simpler in its 
design connects a modification of a piston stroke based on th3 
inclination adjustment of the pitch of the swash plate "by 
shifting the stroke range in the direction of the piston 
movement . 

A solution for a swash plate engine is illustrated in figure 
4, for example: 

Multiple cylinders (2) , preferably an odd number and with an 
axle inclined toward the axle of the motor, in which pistons 
(3) are running, whose piston rods (4) are situated in 
spherical bearings (5) on a swash plate (6) , are located in a 
stationary housing (1) . The swash plate (6) is gimbal mounted 
above the ring (7) in the bell (?) that does not rotate but is 
movable axial ly opposite the housing (1) and is supported via 
radially and axially acting anti-friction bearings (9) against 
the circular revolving disk (10) , which again is located on 
the latter above journals (11) rotating in friction bearing 
bushings of the shaft (12) . The disk (10) has a joint (13) 
with rotating and moving capabilities at this point on an area 
of its circumference, with which it is located in the flywheel 

(14) , which is axially stationary supported in the housing top 

(15) on axial and radial acting pulley bearings (16) . The 
shaft (12) which is movable in longitudinal direction has its 
main bearing points in the center of the gimbal mounting of 
the swash plate (6) and in the slip fit opposite the hub (17) 
of the flywheel (14) . The hub (17) is the drive shaft of the 
motor. 
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If the swash plate (6) is now adjusted with the disk (10) in 
its pitch opposite one of the vertical lines toward the shaf 1 " 
axis a = a by angle Aa, based on external forces or by torqueo 
resulting from inertial forces of the disks (6) and (10) , a 
distortion x of the shaft (12) in the direction of the shaft 
axis a = a is connected with the angular change based on the 
coupling of the disk (10) on the flywheel (14) over the 
linkage (13) . 

The shifting moment of the disks (6) and (10) shown in the 
example in figure 4 is initiated by a familiar governor which 
measures the speed of the engine, for example, at the flywheel 

(14) . Two fly weights (21) act over the idle lever (22) with 
cam disks (23) on a pulley (24) , which is linked to a rod 

(25) . The rod (25) extends in an axial direction at a speed 
change by the location change of the fly weights (21) over the 
levers (22) with the cam disk (23) and the pulley (24) . This 
extension is transferred to an adjustment device (26) , which 
results in a shifting x of the shaft (12) and an angular 
adjustment of the disks (6) and (10) with the assistance of 
mechanical, hydraulic or electrical auxiliary power by a 
familiar method. It is also notable that the governor directly 
initiates shifting x. 

The cam disk (23) may be calculated so that each desired ratio 
between revolution n and stroke s may be adjusted. 

It is inconsequential for the model shown in figure 4, if the 
inertial forces and moments of the disks (6) and (10) are 
compensated or not, since the control effectively results in 
the desired adjustment. In this case, however, inertial force 
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and restoring torque-free disks (6) and (10) will be used, 
since the required performance of the shifting device (26) iz 
reduced and the operation of the machine becomes quieter and 
more consistent. 

The requirements for complete freedom from inert ial forces and 
moments are as follows: 

a) The center of gravity of the swash plate (6) with the 
linked pistons (3) and the rotating disk (10) must be 
located in the gimbal mounting point. 

b) The moment of inertia of the rotating disk (10) around 
its symmetrical axis must equal the sum of the moment of 
inertia of the swash plate (6) and the rotating disk (10) 
relative to the greatest angle a of the level vertical to 
the axis. 

Fig. 5 shows another model. The shifting moment in this design 
example is produced by the rotation-related mass moments of 
the disks (6) and (10) . The tendency of the disks to change 
angle a may be influenced by a suitable selection of the 
center of gravity location as well as the moment of inertia 
that a rotation-related restoring torque, and thereby a 
rotation-related angle modification of angle a, is obtained. 
The shifting moment produces a force in the direction of the 
shaft axis a - a, which is transferred over the plate (18) of 
the shaft (12) to the springs (19, 19a) . The rotational 
movement of the shaft (12) may be forwarded from the plate 
(19) to the drive of conventional control elements. The 
springs (19, 19a), for example, are dimensioned so that 
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through suitable coatings on spring washers or other spring 
elements they produce restoring forces which correct th~ 
restoring forces so that the desired angular adjustment b£ 
angle a, and thereby the desired stroke change of stroke s, 
develops at the desired compression ratio e in relation to 
rotation n. 



For example, a hyperbolic characteristic of stroke s will be 
desired over rotation n at a constant compression ratio e for 
the use of this machine in a vehicle or in a rail vehicle. 
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(New) Claims 



1. Swash plate-axial piston-internal combustion engine with 
a shaft that is adjustable in the direction of its 
longitudinal axis in relation to the rotation to modify 
the stroke and a stationary installed swash plate to 
which piston rods are linked, characterized by a circular 
disk (10) that is swivel-attached at the gimbal -mounted 
swash plate (6) which surrounds the shaft (12) and is 
swivel -attached thereto, by a bell-shaped flywheel (14) 
that extends concentrically to the ring disk (10) and is 
arranged axially stationary, and by the fact the ring 
disk (10) is connected with the flywheel (14) over a 
linkage (13) to maintain a constant compression ratio so 
that the swash plate (6) is movable in the direction of 
the shaft axis despite the connection to the flywheel 
(14) , and the inclination angle of the swash plate (6) is 
changeable by axially shifting the shaft (12) in a 
familiar manner. 

2. Swash plate-axial piston-internal combustion engine 
according to claim 1, characterized by the fact that the 
shaft (12) is movable in a longitudinal direction 
relative to the engine speed to adjust the piston stroke 
according to a specified rotation-related function. 

3. Swash plate-axial piston- internal combustion engine, 
according to claim 1 or 2 , characterized by the fact 
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that a shifting device (26), operating at mechanical, 
electrical, hydraulic or pneumatic auxiliary power 
affecting the governor, is provided to move the shafc 
(12) in the direction of the axis. 

4. Swash plate-axial piston-internal combustion engine, 
according to one of the previous claims, characterized by 
the fact that the shaft (12) is hollow and that the 
governor operates over the idler lever (22) with cam 
disks (23) and a pulley (24) on a rod (25), which is led 
into the shaft (12) and which charges the shifting device 



5. Swash plate-axial piston- internal combustion engine, 
according to one of the claims 1 through 4, characterized 
by the fact that the gimbal -mounted swash plate (6) and 
the ring disk (10) located there which surrounds and are 
parallel to the plate are approximately compensated in 
reference to the inertial forces and mass moments that 
develop during rotation. 

6. Swash plate-axial piston- internal combustion engine, 
according to one of the previous claims, characterized by 
the fact that the gimbal -mounted swash plate (6) and the 
parallel rotating disk (10) located at the plate are 
designed and attached so that severe restoring forces 
within the context of a reduction of the pitch of the 
disks (6 and 10) may develop with an increasing speed. 

7. Swash plate-axial piston- internal combustion engine, 
according to claim 6, characterized by the fact that 



(26) . 
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the shaft (12) is located between springs (19, 19a) whose 
curve is adjusted to the axial force transferred by t u e 
inert ial forces, and the adjustment of the piston stroke 
affected by the shifting of the shaft (12) is reduced 
with a rotation according to an approximate hyperbolic 
function. 
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"Brennkraft-Kolban nmschine nit fielbattatl^er. dan 
Jewelllren Aniordftr un^on dsa Eetricbs anxopafltar 
VeratQllun/? doa Kolb enhubs hoi irlelchgolticer Ver- 
otellun? dea Vordlo htumrovcrh-iltnlaooa" 

Las von den beutc bekannton Ironnkraft-iloltenuuocUinea ge- 
lioferto Drehmonont entapricht in ceincn Verlauf nit der 
Drehzahl in allgeneinen nicht den Forderungen doa Eotriebo. 

In r'ig. l aind dle i C i 0tun , en K uber dcr Lrchzahl n aufga _ 
tragen (Kurve A - z.B. fur Straflon- Oder Cchieneofaurzeuge 
eewlinschte Antriebaleistung, Kurve B - leistuug Ublichor 
Kolbeanaachinen) . 

In. Pie . 2 ist in einon Diagrana qualitativ das fur den Be- 
trieb von Straflon- Oder Scaienenfabrzeugen gewiinccbto 
(Kurve C) und das von den ttblichen Zolbennaschinen geliefer- 
te Drehnonent M (Kurve D) in Abbangigkeit von der Drehzabl n 
aufgezeichaet. 

Kurve A in Pig. 1 oagt aus, dafl die naxinale Leistun/j Uber 
einen nbglicbst groflen Betriebsbereich gleichbleibend zur 
Verfligung etehen soil. Daraus JTolgt fur die gewunecbte 
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Xurve C in Fig. 2 ein hyperboliachor Ycrlauf nnch dor 
Jormcl K « kcnot.II/n. Die Eurve C in Pic. 2 ist gelttu- 
fig unter dor Bezeichnung "Zugkraf thyperbel". Da die too 
der ilblichea Kolbemaschlne gelioferte Kcnnlinie grund - 
catzlic'n andora alo dleae Hyperbcl verl&uft (o. Kurre 3 
in Fig.l und D in ?ig.2) t niiaocn Anpaaoungovorrichtungon 
in I'oro von nechaniach gcochalteten odcr autoaatiochen 
^eurganggetrieben vorgeachen v/ordon. Dieaa Anpaa3ungcvor- 
richtungen habon don Zweck, die durcti den Yorbrennuagasotor 
gcgcbene DrehDCoont-Drehzahl-Charakteriatik an die gevllnooh- 
te Kennlinio (o.Kurvo A in Fig. 1 und C in Pic. 2) ansuniibern. 
In ?ig.3 iot oufler der Zugkrafthyperbcl die Drchooucnt-Droh- 
zaul-Kennlinio einer herkbisalicheu lirennkraf t-JIolbensaachine 
r.lt Yiergang-Getriebe cufgczeichact. Die dllnn cuagczogenen 
Liuien geiten Jeweilo fur den ganzen Drebzahlboreich der Ha- 
achine in den einzelncn Giingon; dlo dick auagczogeno llnie 
oarkiert don Vorlaul von Drohiaoaent und Drchzahl boi Pe - 
outzung aller vler Gunge. Die nit dem Getriebe erreicbte 
Ilennliuie weiat Un8tetigkeitestellen an don Schaltpunkten 
i-ui', die in der Praxia vorochlechtcrtcn Virkungograd und er- 
hohtc Abnutzung nach oicfc Ziehen. Au^erdeo ist auch bei grtta- 
aerer Gangzaul eine vollstandige cbcrdeckung der Zonnlinie 
nit der Zugkraf thyperbol nicht erreichbar. Zudco mu3 fur ein 
Getriebe ein nicht unerhebllcber Aufwand an Rauo und Eau - 
koston vorgeoohen werden. 

!!it der vorliegendon Erfindung soil erreicbt werden, daS eine 
gewiinschte Kennllnie des Drebnoaentec bzw. der Leistung Uber 
doa Hauptdrehzahlbereict eingehalten werden kann, obne dafl 
es hierzu notwendig ist, ein herkeccllches, necnaniach ge - 
schaltetes Oder automatischea Getriebe vorzusohen. Dabei 
wird von den an aich bekannten Ka2nahnea Gebrauch gesatbt, 
den Kolbenhub e und daa Verdicatung3V'c;rbiiltnl3 € zu v«;-- 
andern. 
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Die Erfindunj lot IRurct gekcnnzeictnot, dalPfcretell - 
rsittol oowoal Tiir die I&nje doo Xolbonr.ubeo alo audi eolcho 
filr die -inztcllunj deo Verdichtunjsvorhultni3sc3 vor^cuehon 
Bind und beide Itittei nach der SrchzuLl dor Abtriob^-.;cllc 
doa Ilotorc von einer Veretcllvorricutuij.2 derort bccinfluCt 
Oind, daa bei einer Anderun^ des Kolbenhubco das Yordichtun^a- 
veriiUltaio erhaitcn bieibt odor oicli nuca einer boliebi^ be- 
etiaabarco ALUinglgkoit nit den iiub under t. 

Die Krfindunj cent von dor bokannten Tatoacho ous, dn2 bei 
Glcichbleibeudca aittloren indlzierteu Druck in don Zy- 
lindern doo Dreliaoncnt dirokt proportional dem Kolbenhub 8 
1st. Duoit gilt also s^ a und z.B. fur die gewilnscLto ilenn- 
linio der Kraftfahrzeug-Antriobonaschine dio Gloichun^ s*n « 
konst. 

La 1st in den moioten AowendungGfallon cinnvoll, bei einer 
liubverstellung dae VerdicLtunjsvcrl.aitnis £ , das ala das 
Vcraultnls von l:lcinstcn zu ^rc'Cter. "ylicuerr&un oberhalb 
do3 Koibcno definicrt let, kocstant zu fcalten, daalt bei kon- 
otant ein^estellter Lrenuctorfzufuhr jleichbleibendcr r.itt - 
lcrer lndicicrter Druck und darait sieicUbleibonde VerhUltnisae 
bei der Verbreununc ersielt worden konncn. 

Eels Taumel3cbeiten30tor lauoen cicl: leide Aurgaben in cle- 
ganter V.eisc sckoppelt loscn. 

Zu:n leispiel 1st ait einer drehzuhlali;:i;.:i,-ea Yerstolluns 
de3 :ieijua£s«.vinkel3 der Taucolcchcitc , c;; der die Pleucl dor 
in ort3xesten odor roticrenden Zyliudc-ra bin- und berbewegten 
Kolben angelenkt sind, eine Verstellbewe^ung eines an cicb 
bekannten Zyliudcrkopfkolbcns verbuncon. 
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Eiuc anderc konotruktiv einfachor zu vcrwirkiiohonde LtJoun* 
koppcxt cIdo Voriinderung deo Kolbenhuboo aufgrund der Winkel-* 
vcrotcllunj doo Noisun£jowinl:clo der Taiusolochelbe mit oluor 
Vcrochicbuns doo Hubborcichco in Richtuag der Kolbonbevogung, 

In Fig. 4 int boiopiolewoiee eine Lttoung ftlr einon Taumel - 
ochoibcuaotor dargostellt: 

In einca otillstehenden Gchiiuoo (1) bofinden oich znchrere 
Zylindcr (2), vcrzugcv/cioo in ungeradcr Anzahl und nit zur 
Achoo doo Motoro genoigtor Achoo f in dcncn Kolbon (3) loufon, 
dcrcn Kolbcnotan^cn (4) in opbariochen Logorn (5) nuf einor 
(TamaolGChcibe (6) eela/jert aind. Dio Taumclocheibo (6) iot 
kardanioch Ubcr den Ring (7) in der nicht uinlau£endcn f aber 
axial gcjcnlitor dca Gehiiuoo (1) vorochioblicbcn Glocke («*), 
r.ufgchSnst una Ubcr radial und axial v/irkondc V.'ttlzlager (9) 
gc^on die ringf Urrcige, urolaufende Schcibe (10) abgcotUtzt, 
din ihrcrocito Ubcr in Gloitlagerbuchccn drehbarc Znjjfcn (11) 
der Voile (12) auf der letztercn gela^crt iot* Dio Cchoibe (10) 
tr'i-t an cincr Stcllc ihrca Urifango cin Gclenk (13) mit Droh- 
und begrenzter VcrcchiebemSglichkeit, nit dem oic in dor 
Gchwungccheibe (14) gelagert ist f die axial unverschieblich 
is GctiiuGekcpf (15) uuf axial und radial v/irkenden VUlzlagorn 
(16) abgectlitzt iot. Die langsverochiebbaro V/elle (12) hat 
ihro Ilauptlagerotellcn Lm Hittelpunkt der kardanischen Auf- 
hlingung der Tauselacheibe (6) und im Schiobeoitz gegenUber 
der Kabe (17) der Scbwungscheibe (14). Die Mabe (17) iot die 
Abtriobowelle des Kotoro. 

V.ird nun aufgrund eineo durcb dufiere Krafte Oder durcb Kaaoen- 
krafte der Scheiben (6) und (10) aufbringbaren Momonteo die 
Tausclocheite (6) mit der Scbeibe (10) in ihrer Keigung ge- 
genliber einer in der Zeichenebene liegeaden Senkrecbten zur 
V.'ellenachoe a - a urn den Vinkel Ad verotellt, oo iot ouf- 
grund dor axial unverocbieb^ll chen Anlonkung der Scbeibe (10) 
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an dcr Schwungooheibe (14) Uber dao Celenk (13) ait der 
Kinkolandorung zwongalaufig eine Veracbiobung x dor Welle 
(12) in Richtung der Wellenachao a - a vorbunden. 

In doo in Fig. 4 gozoigten AuafUhrungnbeiupiel wird das Vor- 
etelloouent dor Schoiben (6) und (10) durch einen an eicb be- 
kannton Pliohkraftregler, der die Drehzahl dco Motors a.B. 
an dor Sohwungachoibe (14) abgroift, au-obraoht. Zwei Pliea- 
gcwichto &) wirkon Ubor Zwieohonhebel (22) Bit Kurvonechei- 
ben (23) auf oine Rollo (24), die an oine Stange (25) ange- 
lonkt iat. Dio Stange (25) erfUhrt bci oinor DrohzahlUndo - 
rung durch dio lagoandorung der Pliehgowichto (21) Ubor die 
Iiobol (22) nit dor Kurvcnocheibe (23) und dio Hollo (24) 
eine Aualonkung in axialer Richtung. Dieeo Aualenkung wird 
auf eine Vorotolleinrichtung (26) Ubertrogon, der ooiner - 
selto D it Hilfo nocbaniacher, hydrauliacber oder olektrisoher 
iiiliaonergie in bekannter V/eiao eine der Drehzahlanderung an- 
gopaflto Verachiobung x der V.elle (12) und Wiakelvoretclluag 
dor Soheibon (6) und (10) herbeiXUhrt. is iat auch denkbar. 
dad dor PlieakraXtregler die Verafiebung x unaittelbar aer- 
vorruft. 

Die Xurvenaoheibe (23) kann so bereohnet werdon, dafl jede ge- 
wUaachte Abhangigkeit zviaohen Drehzahl n und Hub s einge - 
stellt warden kann. 

Dei der in Pig. 4 geaeigten AuafUhrunjaforo iat es gloichgUl- 
tig, ob Haeoenkrafto und -oooonte der Scbeiben (6) und (10) 
ausgoglichon sind oder nioht, da.dle Hogelung zwangslaufig 
die gewUnechte Verstallung herbeifUhrt. Jedoch wird man in 
diesea Palle ▼orzugsweiae oaaaenkraft- und rUokatellaooen- 
tenfreie Soheiben (6) und (10) anwenden, da dann die erforder- 
Uche Leiatung der Varatelleinricbtung (26) kleiner und der 
Lauf der Haechine ruhlger und gleiohicafliger vird. 
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Die Bedingungen XUr volletandige Jreibeit Ton MaaaettkraXt §a 
und -mooonten latitat*: 

a) der Schwerpunkt dor Tauaolsobolbo (6) mit den angelenk- 
tcn Kolben (3) und der uolaufenden Schelbe (10) duB la 
kardaniochen AufUangungapunkt llogon. 

b) dao Tragheitsnooont der uolaufenden Schelbe (10) ua ihre 
Gymaetrieacboo muB jleich der Suxnoe dor Trajheitamonente 
von Taunolecbeibo (6) und ualaufender Schelbe (10) be - 
zogon auf die zur Ebene dee groBten Wlnkele a eenkreobto 
Acbee oeln. 



In yig. 5 lot elne andere AuafUhrungoforo gezelgt. Bel die - 
oeo AuefUhrungabeiapiel wlrd das Veretollnoment durcb dfah- 
za&labhangige Kaoaennosente dor Scbelben (6) und (10) aufge- 
bracbt. Iurob geelgnete V.abl der Schworpuaktlage oowle der 
Triigheitsoooente kann oan die Tendenz der Schelben, den 
Vinkel oe zu verandem, so beeinfluooen, da£ n»an oln dreb- 
zahlabhanjigea RUckatollaonent und daicit elno drehzahlab- 
bansico ..inkellinderung des Winkela a bekoaat. Boo Vera tell- 
moment erzeugt elne Kraft in Ricbtung der V.'ellenacboo a - a, 
die Uber den Teller (10) der Welle (12) auf die Pedem (19, 
19c Ubcrtrogen wlrd. Yoo Teller (l: ) aus kann die Brehbe- 
wegung der Welle (12) zua Antrieb von konventionellen Steue- 
runcsorcanen und Nebenaggregaten weitergeleitet wcrden. Die 
Kedern (19, 19a) oind z.B. durcb geeignete Scbichtung yob 
Tellerfedern odor anderer Pedereleoente ao dimeneioniert, 
daD ale fluckatellkrafte erzeugen, welche die Yerotellkrafte 
derart korrigieren, da 8 aiob Jeweila die gowtlnochte Ver - 
ocbiebung x der Welle (12), bzw. die gowUnocbte Vinkolw- 
atellung dea Vinkela « und daalt die gowUnocbte Hubiinderang 
dea Bubea e bei dea gewUnaehten Verdicfctungaverhaltnia I In 
Abhangigkeit von der Drebzabl n einatellt. 
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0098 10/0634 



€L 



_ U51926 

7 - ™ 



1'Ur die Anwcndung dlcscr Kaactaino la I^aftfahrzcuc cicr 

Schioncnfahrzeue vlrd can z.B. elnen hyperbollochcn Ver- 

lauf dee Hubes s liber der Drehzaal n bei konetantea Ver- 
dichtur.fjeverlililtnlB £ anotrcben. 
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Lr.Ing.Eonstantir. I'ATTAS A 29 5C5 - o 



(Keue) AnoprUchc 



1. wcLierscLcilen-Axiulkoibca-Lrcnriurof tcjaachine wit in 
Ivicbtung ibrer lan^cacbee in Abbiingigkcit von dcr Erekzahl 
zur Vcrcnderung dea ilubeo vcrocbicbburcr '.clle, und eincr 
drckfect angecrdnetca wckieik;cl-.cibc', an dcr die Koiben - 
atangen aogelenkt oind, dadureb gckenazeicbnct, daL an dor 
kardaniccb auigckangtea wCuielacLeibo (6) eine ring-Toi-jigo 
Sci.eibe (iC) drehbar aogebracht iot, die die Welle (12) ua- 
ocblieit und sebv/ekbar auf dieser beiectigt iat, da- koo - 
zcutriacb zur './eiie (12) eine glockenibruigc, die kingucnei- 
tc (10) utergreiiende Scbwungscbeibe (It) axial unvcrucbiob- 
iici. ar.gcordnet itst und dai zur Aurrcc t .terhaltung cine:; kon- 
otanxen /crdict.tun^cvernaltni^£;e3 Lei kubveranccrutger; die 
AinjucLcibG (1C) ubcr eiu Gelenk (13) derart uLt dcr ^enwung- 
ccbeibc (lO vcrbunden iot, da£ trotz dcr Verbindung zur 
Ccbwungjcbelbe (14) die acbief ecbeibc (6) in kicutuog der 
'..cllenacauo verscbiebbar lr,t und dai. U. an aici. bekanr. ter 
•■olae dcr i.'oigutigawinkel der Scr.ici'ficrjeibu (6) dure. ;./ial- 
ver3cbiobung dcr '..cllo (12) veraaderbar iot. 

2. Schiefecheiben-iixialkolbeo-Irennliraf tuascbine naca An- 
cpruch 1, dadurca gekennzeiebnet, dai> die V.elle (12) in Ab- 
bangigkoit von der Mascbinendrebzabi zur Yeratellung dco 
kolbeuaubes aacb einer vorgegebenen, drenzublabbiingigea 
iur.ktion in iarer langaricbtung verscaiebbar let. 
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3. 



Scblefschcibon-Axialkolben-Brcnnkrartrnaochinc, nocb 



Anoprucb 1 Oder 2, dadurch gekennzeiennet , dafl zur Verncbie- 
bung der Y.'elle (12) in Achoriohtung cia uamittclbar Oder 
Ubcr cine nit Dcchaniecbor, elektriocher , taydrauliooher 
odor pneunatiocher Hiiraenergie arbeitende Verotellein- 
ricbtung (26) wirkender Fliehkraftrcgler vorgcoeben iot. 

4. Schiefocheiben-Axialkolben-lirennkraftmascbino nach 
einen der vorhergebenden Anspriicbe, dadurcb gekennzeiennet, 
dai3 die Tftelle (12) bohl auegebildet iot ur.i dao der i'lieb- 
kraftrcgler Uber Zwischenbebel (22) Dit Kurvenccheibon (23) 
und eine Rolle (24) ouf eine Stange (25) wirkt, die in der 
Welle (12) geftihrt iet und die die Verstelieinricbtung (26) 
bcaufecblagt. 

5. Scbiefsctaeiben-Axialkolben-Brennkraftmascbine nacb 
eincro dor Anapriicbe 1 bis 4 t dadurcb gekonnceichnet, dafl 
die kardanisob aufgehangte Sobiefscheitoc (6) und die an 
dieser gelagerte, parallel zu dieser uolaul'ende Ringecbcibe 
(10) in bezug auf die beim Umlauf auftretenden ilassenkrafte 
und Ilasaonmomente in etwa ausgeglichen sind. 

6. Schiefscheiben-Axialkolben-Brennkraf tma3Cbine nacb 
einem der vorbergebenden Anspriicbe, dadurcb gekennzeicbnet, 
dafi die kardaniech aufgenangte Scbiei'scbeibe (6) und die 
an dioser gelagerte, parallel dazu uslaufende Scheibo (10) 
so auBgcbildet und angeordnet sind, daC mit zunehnendor 
Drebzahl etarke, in Sinne einer Verringerung des Neigunga- 
winkelo der Scbeiben (6 und 10) yirkende RUckstellkraf te 
auftreten. 

7. Sobielscheiten-Axialkolben-Brenrikraf tnascbine naca An- 
Bpruoh 6, dadurob gekennzeicbnet , daj die ..olio (12) zwischen 
Federn (19, 19a) gefUbrt 1st, dereo Kennliuie auf dio von den 



0 ■ 1 h . fj / f 5 3* 




009810/0534 



40 
- * - 



Ma33enlcraf tea Ubertragen.- Axialkraft dernrt abgeotimmt iat. 
dafl die von der Verachiebung der Velle (12) bcwlrkte Ter - 
stellung des Zolbenbubee nit der Drehzahl nac'a elner an -- 
nahernd hyperboliscben Punktion abninat. 
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